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<571 Ahead Is provided with a driving signal lino hav- 
ng a driving terminal for receiving a driving signal sent 
from an apparatus to the head, and an Identification ter- 



minal. The driving signal line * t^^fZ^alta- 
the Identification terminal. With the use of the drMng £g 
nal line and the identification terminal, the head e Iden- 
tified. 
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Description 

BACKGROUND HP THE INVENTION 

5 

Flsjd of the Invention 

tOOO/l] The present Invention relates to recording 
heads and other types of heads used for recording ap- 
paratus^, end more particularly, to a recording head 
having a function tor identifying the recording head, a 
recording apparatus having the recording head, a meth- 
od for Identifying the recording head, and a method for 
giving Identification information to me recording head. 

Description nf the Belatod Art 

[0002] The present invention can bo applied to appa- 
ratuses such as a printer, a copying machine, at acsimlie 
machine having a communication system, and a wora 
processor having a printer all of which perform recording 
onto recording media, such as papor, thread, fiber, cloth 

leather, metal, plastic, glass, WQQ \ a ^Z^J^ 
present Invention can also be applied to Industrial re- 
cording apparatuses complexly combl nod with various ^ 
processing apparatuseB. MBn * 
[0003] "Recording" In the present Invention means 
not only giving an meaningful Image such as a character 
or a tlgure to a recording medium, but also giving a 
meaningless image such as a pattern to a recording mo 
dlurn. 

[0004] Conventional recording apparatuses are con- 
figured such that various recording heads and scanner 
heads can be replacaebly mounted, to respond to vari- 
ous demands. As an example of such an apparatus by 
preparing a scanner unit for optically reading the ongtoal 
in substantially the same shape as a recording head and 
using It instead of a printing head, a recording apparatus 
is used not only for recording but for reading the origin^ 
A recording apparatus can also be used lor recording 
with different Image quality by mounting another head 
having a different type of Ink. 

rooos] In another example, to compensate for disper- 
sion In manufacturing recording heads, the best drMng 
condition of a recording head is stored In the recording 
head when It la manufactured, and a recording appara- 
tus automatically reads and identifies this driving condi- 
tion to automatically set it. »u„,„t«« 
[0006] l n yet another example, to reduce cost by using 
common components In the heads corresponding to a 
plurality of recording apparatuses, the heads are man- 
ufactured In similar shapes. In this case. It Is necessary 
to Identity each head so as not to mount an erroneous 
hoad to each recording apparatus. 
rpooT] To respond to various demands such as those 

Ascribed above, It is demanded thai a recording head 
be provided with means for identifying more typos of re- 
cording heads. 

[0008] Various methods havo been used to satisfy 



such a dema nd. .n -J^S^I^S^ 

oaeh of these terminate Is grounded or connected tea 
powL supply according to the type of the ^responding 
Slnffade. and the recording head is 
a low-level signal or a high-level signal. In 
recording heada of me n-th power of 2 can be .dentlf led 
by providing "n" terminals. 

room] in this method, however, many contacts are 
needed to identify many recording heeds. Th,s not on^ 
Increases tho cost of a recording head and a printing 
apparatus, but also reduces reliability as the number of 

mTofrnTs^nd method, e.ectrtcally mum-Jevel 
conditions are used In order to identify a plurality of 
S one contact, in tho simplest method, a resistor 
,s provided for a recording head and ^resistance 
thereof Is read by a reoordlng apparatus to Identify the 

Sil In this method, although an Identification resis- 
tor needs to be provided for a reoordlng head, s.pca it 
cannot ba Implemented Just by the pattern Of ■ , conta£ 
,he cost increases. In addition, with dispersion of he 
contact rebalance of a contact being taKen Into account 
It is impossible to largely Increase the types of record ng 
heads which can be Identified. Furthermore a recording 
apparatus needs to have not only just a logic areurt but 
ateo an expensive circuit such as an A-D converter 
[001 2] A third method uses aerial data transfer, n this 
method, a circuit which implements serial transferlspro- 
S for a head. A memory area lor '«atlor .date 
Is kept In the head and the data is transferred to the re- 

moi3] 9 lEhte method, since any ^"T" 1 ' ° f 
IderulflcaUon information can be transferred Jus M pro- 
viding three terminals, one for tho start pulse of sorlal 
wansfer. acloclctemilnal, and a data terminal, In addition 
to usually required terminals, such as the ground tanni- 
ne! and the power-supply terminal, a number of heads 
can be Identlfledwlth this number of term Ina^ However, 
because these throe terminals are poslnveV required 
and a serial transfer circuit for Identification nformatlon 
is also needed Inside tho apparatus, the cost thereof |n- 

[0014]*' in any of the above methods, a nurnber of ^ter- 
minals are required to give a large amount of Kterrt llea- 
tlon Information to the head, me cost Increases, or reli- 
ability Is not assured. 
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SUMMARY OF THE INVENTION 

[0015] Accordingly. It Is an ob|ectof the present Invon- 
flon to provide a head having a low-cost, h ahly ££ble 
identification method in which • number 
terminals are not required and one '^ ntmc f on . 1 ^' 
naundlcates a number of states, an W^" 3 ^" 9 . 
the head, the head Identification method, and a method 
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for giving identification information to the head. 
[00161 Another object is to provide a head having 
many types oT Identification Information, which can be 
easily mass-produced. 

[0017] One of the foregoing objects la achieved In one 
aspect of the present Invention through the provision or 
a head detachably mounted on an apparatus and driv- 
en, including: a driving signal line having a driving ter- 
minal lor receiving a driving signal of the head from the 
apparatus; and a head Identification terminal, wherein 
the driving signal line is electrically connected to the 
head Identification terminal. 

[0018] One of the foregoing objects is achieved in an- 
other aspect of the present Invention through the proyi- 
B |on of a recording head for recording with the use of a 
Dlurallty of recording elements, including: decoding 
moans for receiving a signal 1mm the outside of the re- 
cording head, for outputUng a larger number of signals 
than the number of the received signal according to die 
received signal, and for driving the plurality of recording 
elements according to the output signals; and a circuit 
for identifying the type of the recording head wherein 
the circuit for Identifying the typa of the recording head 
Is connected to any ot the output signal lines of the de- 
coding means. 

[001 91 One of the foregoing objects Is achieved m yet 
another aspect of the present Invention through the pro- 
viBlon of an apparatus which can detachably mount .a 
head and drive the head, including: a head provided with 
a driving signal line having a driving terminal for receiv- 
ing; a driving signal of the head from the apparatus and 
a head identification terminal electrically connected to 
the driving signal line; and driving-signal supping 
means for sending a driving signal to the driving signal 

One of the foregoing objects Is achieved In still 
another aspect of the present Invention through the pro- 
vision of an apparatus which can detachably mount a 
recording head and drive the recording head. Including, 
decoding means for receiving a eignal from the outside 
of the recording head, for outpurtlng a larger number of 
signals than the number of the received signal according 
to the received signal, and for driving a plurality of re- 
cording elements according to the output signals; the 
recording head connected to any of the output signal 
lines of the decoding means; and driving-signal supply- 
ing means for sanding a driving signal to the recording 

[00211 One of the foregoing objects is achieved in a 
further aspect of the present invention through the pro- 
vision of a method for giving Identification Information to 
a head, Including the step of: cutting at least a part of a 
plurality of patterns used for connecting In a head an 
Identification terminal to a driving signal Una having ^a 
driving terminal for receiving a driving signal of the head 
from an apparatus. 

[0Q221 One of the foregoing objects Is achieved in a 
still further aspect of the present Invention through the 



provision of a head Identification methodfor Identifying 
a head which includes an Identification terminal and a 
driving signal line having a driving terminal for > r^Wtg 
a driving signal of the head from an "PP™^™* 
s a signal Is sent to the driving terminal of the head, and 
the head is identified according to the signal read from 
the Identification terminal. 

[00231 One of the foregoing objects Is thieved In a 
yet further aspeel of the'present invention through the 
to provision of a recordlng-head identification method for 
Identifying a recording head, wherein ^coding means 
is provided, for receiving a signal from the outside of the 
recording head, for outputtlng a larger number of signals 
than the number of the received signal according to the 
is received signal, and Tor driving a plurality 

elements according to the output signals; . is Ignal input 
to the decoding means any of whose output signal lines 
Is connected to a circuit for Identifying the type of the 
recording head is changed; and the output signal conre- 
20 spending to the Input signal, obtained from > the "*aUK1tar 
identifying the type of the recording head is detected to 
Identify the type of the recording head 
[00241 According to the configurations desenbed 
above, without providing a special circuit, such as a 
5 s memory or a serial-transfer circuit <or identify on in- 
formation, for a head, a head which ailows many types 
of heads to be identified by the use of driving signal lines 
provided in advancef orthe head, and an apparatus hav- 
ing the head are provided, 
so [00251 in tha above method for identifying a head, 

many heads can be easily Identified by sending a drive 
signal through a drive signal line and monitoring the out- 
out signal of an Identification terminal. 
rao261 In the above mathod for giving Identification In- 
35 ormatlon to a head, since identification information is 
given to a head in which a driving signal line and anjden- 
Sfication terminal are connected by a plurality c f pat- 
terns, iust by electrically cutting a pan ofthe pluraltty of 
^ttems, Identification information can bo easily given 

40 at a low cost, ^+w„a 
[0027] According to each configuration and rr^thod 
described above, since a signal sent to a head and de- 
coded is used to Identify the type or the head, many 
heads are easily Identified without a large change in clr- 

45 CUlt 

10028] In addition, since a plurality of recording ele- 
ments, decoding means, and a circuit for Identifying i the 
type of a head ere mounted on the same i Blame nt eub- 
ante, even a head which allows a plurality of heads o 
so be Identified can be made very compact at a Mtow eo* 
[00291 As described above, according to^ the preeem 
Uentlon, a very large number of unite can be^f,ed 

without providing extra contacts for identification, as a 
result, a number of optional products can be Implement- 
55 B d without reducing reliability and with out making an ap- 
paratus to a large scale at a low coat. _ ttrirlu 
[00301 According to the present Invention, wfth a driv- 
ing signal line being electrically connected to an idenfl- 
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fieaLlon terminal, a number of heads can be Identified 
with a low number of terminals. 
[0031] Head identification Information can be given to 
a head just by cutting a pattern connecting a driving sig- 
nal line to an identification terminal, and a tow^ost head 
can be manufactured In a simple manufacturing proc- 
ess. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0032] 

Fig 1 is an outlined structural view of an Ink-Jet re- 
cording head according to the present Invention. 
Fig 2 is a view used for describing connections be- 
tween an apparatus body and an identification cir- 
cuit ot a head. 

Fig. 3 la a view showing an arrangement of connec- 
tion terminals (press-fit pad). 

Fig. 4 Is a view showing an equivalent circuit on an ^ 
element base member according to me present In- 
vention. 

Fig. 5 le a view used for describing pattern cut con- 
ditions In en identification circuit. 
Flq 6 Is a view showing output results, obtained 
when a signal Is sent to the Identification circuit four 

Fig 9 ? is a view showing another equivalent circuit 
on an element base member according to the 
present Invention. 

Fig B Is a view used for describing a circuit config- 
uration of a main B ecqon on an element base mem- 
ber according to the present Invention. 
Fig. 9 is a flowchart of a head Identification se- 
quence according to the present invention. 
Fig 1 0 is a view used for describing another head 
Identrficatlon circuit according to tho present Inven- 

Rg. 1 1 is a perspective view of a recording appara- 
tus according to the present Invention. 

ncQ^mPTlON OF THE PREFERRED, 
EMBODIMENTS 

[0033] Embodiments ol the present invention will be 
described below by referring to the drawings. -An ele- 
ment base member- used below dees not Indicate Just 
a base member made from a silicon semiconductor, but 
means a base member on which an element and b pat- 
tern arc formed. t 

«)034] "On dn element base member* Indicates not 
only 4 the element base member but atao at Its sur- 
face and inside the element base member In the vicinity 

of Its surface. 5fl 
[00351 "BuWUn' in the present Invention does not 
mean an arrangement of elements on a base ^membe , 
butmeans elements formed and menu ecu ired aaaunlt 
on an element base member In a semiconductor-circuit 



manufacturing process. _ t _ lir _ of 

[00361 By referring to Fig. 1 . an outlined structure of 
an InMet recording head will be described below 
[00371 on an element base member 20, electrother- 
mal conversion elements 4 (heaters) for ^arg£g Ink 
trom discharge outlets 40 by the use of air bubbles gerv 
erated by heat caused by a received electric signal is 
arranged In a plurality of columns. Each ^lectrothemTal 
conversion element is provided with a P/nem electrodo 
3 for supplying an electric signal used tor driving the 
electrothermal conversion element. A driving slgr^lne 
having a driving terminal, and an identification terminal 
(described later and not shown in Fig. 1) are provided 
on the element be3e member 20. 
mtraei A path 41 tor supplying Ink to the correspond- 
ing discharge output 40 provided et a position opposing 
an electrothermal conversion element Is also pr^Wecl 
A member 101 having grooves Is provided wtth i *■» 
used tor toimlng the discharge outlets and paths. The 
member 101 having grooves Is connected to the ele- 
ment base member 20 to tonm a plurality of paths 41 
and a common liquid chamber21 used lor supplying Ink 

to the paths 41 . . . 

[00391 T*e element base member 20 In which an 
Identification circuit as well as the electrothermal con- 
version elements and pattern electrodes are manufac- 
tured will be described In the following embodiments. 
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First embodiment 

r00401 Fig. 2 la a view used for describing connections 
between an apparatus body and Che Identification clrcurt 
of a head according to an embodiment of the present 

Invention. • , _. H _ 

10041 1 Rg. 3 shows an arrangement of press-fit pads 
serving as driving terminals and Wentmcatlon terming 
for connection between the head in which the cireuft 
shown In Fig. 2 Is built and the apparatus body. Since 
the head Is provided with three element base members , 
three types of pads are prepared for a Datal terminal 
a Data2 terminal, a HE terminal, an SHE terminal, a 
Bank terminal, a DMA terminal, and a Di2A terminal, 
each for an A chip, a B chip, and a C chip. 
[0042] Fig. 4 is a logic diagram ot an element base 
member ot the head In which the circuit shown In Fig. 2 
Is built-in the element base member. 
[00431 This bubWe-]et printing head has two columns 
(SEG0 to SEG255) of 128 heaters (segments). As de- 
scribed before, nodes having paths and discharge out- 
lets ere provided correspondingly to the heaters. When 
a number of no«les are driven at the same flme In such 
a head, whtoh hes a number of noizles since a wry 
high current Hows, It may cause a PJ«*E 
due to a large voltage drop. Therefore all the nozzles 
are divided Into 16 blocKs In this head and a block is 
selected by four terminals, a BED ™> " ^ 
terminal 11. a BE2 terminal 1 2, and ft WJWW w. 
Rg. 2 shows connections between an Identification tef 
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mlnal 14 sndthesefourdrivlngslgnai Hf.cB.The present 
embodiment corresponds to an identification number 2. 
[0044] When the heed is Identified, signals ere se- 
quentially eentthroughthe BE0 terminal 10. the BE1 tar- 
mlnal 11 . the BES terminal 12. and the BE3 terminal 13. 
The type of the head IB Identified by the signal* read 
trom Hie identification terminal 14. 
[0045] When an inputterminal In an bMUnMlwrtW- 
mln-J read unit of a printer body Is gulled up. the Identt- 
flcatlen terminal ol the head to first read to identify the 
head. Driving signals are sent to the BEo to BE3 term! 
nals ot the head connected to the IdentH teflon tannine! 
one by one and the identification termtna Is read ac- 
cordingly. When only one driving sl B nal lino Is connected 
to the Identification terminal, the state o the read Iden- 
tification terminal is always high, always _lo« |W™ 
nectad to a ground terminal), or high only when a s^nai 
Is sent to the connected driving signal Una (whan the 
driving signal line Is connected). 
100461 Fig. 6 shows a relationship between IdentUtea- 
fen numbers and connection ^es of driving signal 
Hnes and the Identification terminal 14 ol the head, tt la 
understood from this table that ell patterns ^""^ 
the drtving signal lines and the Identification terrninai are 
cut in the condition shown In Fig. 2, and tt corresponds 
to the Identification number 2. 
0047] When the pattern connecting the BE1 driving 
signal line to the Identification termmal .s left and the 
other patterns are cut. the condition corresponds to an 
Identification number 4. Mn ».«i A „ 
r0048l Fig. 6 shows the outputs of the Identification 
terminal 14 obtained when a high-level signal* soquen- 
tlally sent threugh the BED terminal to the BE3 termma 
In four different limes. Tne Identification numbers coma- 
spond to those shown In Fig. 5. 
KI0491 In the present embodiment, when signals are 
sent through all signal lines, high-level ^ signals ^are ob- 
telned. This Indicates that the head has the identification 

S35 r Wording to the configuration o| [the present 
nvent on, the types of the number heed Idmang s.gnal 
lines which can be connected to the identification tern* 
nal Plus two can be Identified, without using a special 

circuit In the head. . . ^. . 

[0051] When a pattern en a prlntad circuit board a 
usedforconnectlonsbetweentefmlnals.theloffcclreutt 

Is unnecessary. Even If the logic circuit Is used a com- 
mon pattern can be used for different heads. If all termi- 
nals which can be connected to the kH^-j^ 
nal are connected in advence to the Identification term! 
nal through patterns, heads having va*u» «ndmonj 
can be easily mass-produced at a low cost just by cutting 
or removing a part or all of the patterns. 
t0052] It Is preferred that a signal line used as a con- 
nected driving signal line be a signal line through which 
S signal can be sent before the *rtfta^ 
so as not to drive the head by a head l*"""^"* 
nal and also be a line which does not reduce reliability 



aven K the electrical characteristics of 
e capacitance, change due to a pattern arrangement. 

Second embodiment 

moss] Fig. 7 Is a logic diagram which dinem trem that 
• shown in Fig. 4 In that the output of the decodrng M 
,s connected to the Identification term.nal 1 4. Witt, this 
connection, tha states of the lourth power el i ph* 2 (a 
w total ol 16) can be Idonttlled although onry the BEO te 
mint 0 to the BE3 terminal 13 are used a, signal ter- 
minals in the same way as in the first 
nals are outpulf rom the fourtcrmlnals, the BEOtermlnal 
11 to the BE3 terminal 13. at the same time, and a signal 
» level is changed sequentially at oach termlna to send 
16 tvoos of signals. In the present embodiment, since n 
'£SSSSJm are connected .the ""-W"^ 
mlnal through the decoding circuit In the bw^hN a 
signal la sent through one or more driving term nals at 
so tiie same time, the terminal through which a signal fa 
Tent is sequentially changed, end the signal ***** 
time, the types etthe n-th power of 2 plu i 2 
titled with a case in which a line is grounded I me Is 
tn which a line Is pulled up and not connected being add- 

a [00541 The Identification Information .Input terminal of 
he body may be pulled down. Instead of pifflec I up M 
this case, the Identification terminal Is connected to tha 
power supply, not to the ground line. 

so 

Third embodiment ' 

100551 In the above embodiments. onB Identification 
terminal te used. A plurality of Identification terminals 

mu£ Vtwo Identification terminals are used iWr the 
.rat embodiment, since six types can be Identified by 
one Identification terminal. 38 types (six multiplied by 
six) can be Identified. 



40 



Fourth embodiment 



roOST) Fig. 3 shows an equivalent circuit of a main 
section on an element base member according to the 

43 jST ' Z ^embodiment. i» heating (heat gene, 
Sing) elements (aegl to se 3 12B) serving , » i recording 
elements are Independently driven^ J2B heating el 
emente have a matrix structure of 16 by -a and e gh ft 
50 elements are driven at the same time. Dn . H : »■ 
shtlt register in units of eight bits. When BEO. BE1 , BE2, 
and BE3 signals are input to a decoder ^ 
signals are output through 18 output elgnal "»es. T*e 
outout signal data opacifies the nozzle to be driven 
« wTn an EN sign a! Is low and a GO signal Is low. heating 
clents ere actually driven With i these elgnflte, the 
time In which a current flows Into heating elements is 
controlled. 
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100591 As disclosed In Japanese Patent Application 
No. 8-202077. a measurement element and a drivlng- 
charactorietlc detecting element which are formed at the 
same time as whan the heating elements are tormedare 
provided tor one monitor terminal on the element base 
member, and used as an Identification elrouttfor ^Identi- 
fying the typa of the heed In the present embodiment. 
The Identification circuit la connected to ene °f the 16 
output signals formed by decoding the BEO, BE1 . BEZ. 
and BE3 signals. According to which signal Is connected 
among tha 1 6 signals, 1 6 types can b* Identified. 
[O060] When tha recording head Is mounted on a 
printing apparatus, the P«W«= na * 
sends signals ttirough the BEO. BE1. BE2. and BE3 
lines to measure the resistance of the measurement el- 
ement terminal. A tow resistance reade^ only; •*■«» a «•£ 
tain signal Is sent among the BEO. BE1, BE2 and BEB 
elgnate. The printing apparatus can obtain the eherae- 
lerisHcs of tha measurement element and the driving- 
characteristic detecting element by calculating the high 
resistance and the low resistance. According to which 
signal causes the low resistance, namely, when the driv- 
ing-characteristic detecting clement Is turned on. 16^ 
types can bo Identified. Fig. 9 is a flowchart forthls Iderv 
tHIcatton. Even If It takes about 100 pS to measure the 
resistance o1 the monitor terminal, since the number of 
measurements required for Identification la just 10, the 
Identification can be finished within 2 ma. 
100811 The above signals, sent from the printing ap- 
paratus to the recording head, are used fortime-divtf on 
driving and not tor driving heating elements. Therefore, 
an Inappropriate driving signal Is not gtven and a record- 
Ing-head problem Is not caused. 
[00621 Instead of the signals obtained by decoding the 
BEO BE1 , BE2. and BE3 signals, one of the BEO, Bfci , 
BE2, and BE3 may be connected to the driving-charac- 
teristlc detecting element. In thla case, among the _ IB 
combinations of signals sont trough the BEO. BE1, 
BE2. and BE3, eight combinations which turn the ele- 
ment on are used for identification. When this method 
Is used together with the above method, 20 types can 

be identified. „„_„., 
rooesi In the present embodiment, the measurement 
elcmentfor detecting the characteristics of a headng el- 
ement and the drtvlngoharaetertstic detecting element 
for detecting driving characteristic are used as the 
Identification circuit. It Is a matter of course that only a 
signal load terminal may be connected to one of the 18 
output signals, apart from the circuit formed of both el- 
ements for detecting the characteristics. 
[0084] in the present embodiment, a new circuit Is not 
required for the Identification function, and a number -of 
recording heads can be Identified ]ust by 
patterns on the element base member Inside the record 
big head. Especially when the circuit Inside the record- 
ng head Is integrated Into a chip, a number of record ng 
heads can bo identiflabfymanufacturedjustbychenglng 
a pattern mask used In an IC manufacturing process. 



Fifth embodiment 

raOS5] The fifth embodiment usee a circuit similar to 
that shown In thef Irst embodiment. According to the four 
s bits input of BEO, BE1 , BE2. and BE3 a Ignate , any « com- 
binations thereof are assigned to turning on and oft of a 
driving-characteristic detecting eloment to generate a 
number of combinations, and thereby a number of types 
are allowed to be Identified, 
to [0066] As shown In Fig. 10, an four-bit Input corre- 
spond to 1 8 input signals. When turning on an d ft of 
a drtvlng-characteitellc detecting element are deter- 
mined according to the Input signals, the 16* .power of 
2. namely, Q5638. of combinations can be generated It 
« the two states. ON and OFF. of all signals are used for 
Identification, the conditions of a measurement element 
and the driving-characteristic delecting «nn* 
be measured. Therefore, ft Is Impossible to use the two 
states of all the signals, but other situations are P°™. 
20 which allow 66634 recording heads to be Identified. M 
the conditions of the measurement element and the drlv- 
Mo-characteristic detecting element need not be meas- 
ured, the two states required for those meesurcments 
can be used for othor purposes, 
as roo67l a circuit for determining the on and off stales 
of a driving-characteristic detecting element according 
to 1 e Inputs can be easily Implemented by the use of a 
BOM, as shewn in Fig. 1 0. A special logic circuit may 
bo provided for each recording head. A signal can be 
3a taKen out from the inside circuit of a decoder. 

IO0681 As compared with the first embodiment, the 
present embodiment requires an exffa circuit, but a very 
large number of heads can be Identified without Increas- 
ing external terminals. The monitor terminal Is meas 
a* ured the same number of times as In the n^st embodl- 
morn, so it does not take more time for Identification. 



Sixth embodiment 

40 IO069] In the second embodiment, the four BE elgnate 
are used for dividing the heating elements Into 16 
blocks, Other division numbers may be used. For exam- 
ple, If the heating element* aredlvlded Into eight groups, 
ttiree BE signals are required. Eight types can be Idcn ,- 

« tifled in the method shown in the "« m e 
254 types can be identified In the method shown In the 

second embodiment. 

10070] in a unit compatible with a recording head 
such as a scanner which can be mounted on a carnage 
so of a printing apparatus, when a monitor terminal, bbe 
,e rmlnal or the corresponding terminal thereto a ^power 
supply terminal for driving a logic clrcuft, end a ground 
terminal are set common, the othertermlnals can be set 

ss ^"iV As an Identification terminal, the monitor termi- 
nal fo monitoring the measurement e omen .used ^for 
detecting the eharactertetics of a heating element end 
the driving-characteristic detecting element used for de- 
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looting the characteristic* of a transistor to 
above embodiments. A terminal may be formed inde- 

[OOT^FIg. 11 b B perspective view of an Ink-Jet re- 
cording apparatus on which an Ink-jat recording hea d 
™rf Sred as described above Is mounted. TWto lnk-|et 
fording apparatus IJRA has a ,oad screw 2040 which 
mtates correspondingly to the forward and I reverse ro- 
tation of a driving motor 2010 through ^vln0-force 
transmission goers 2020 and 2030. A canfage HC en 
which an InK-Jet cartridge UC in which an 'n^ 
Ingheadandan Inktankere Integrated I. .placed Issup- 
ported by a carriage ehaft 2050 and the lead screw 
2040, hi a pin (not shown) which la engaged with a 
helUl groove 2041 of the lead screw 2040 and reap- « 
rooates m the directions indicated by arrows "a" and V 
correspondingly to the relation of the leed screw 2040 
A paper holding plate 2060 presses agalnsl a platan roll- 
er 2070 which constitutes transfer means for transfer- 
ring a recording medium, paper P, along the carriage 
molemonl directions. Optocouplers 20B0 a/<d20go op- 
erates as home-position detecting means for detect ng 
a lever 21 00 provided tor the carriage HC In > this area to 
change the rotation direction of the motor 201 0. A cap 
member 211 0 covers the whole surface ofthe recording 
head and is supported by b supporting member 21 20. 
Absorbing means 2130 absorbs the recording i head , for 
recovery through an opening in the cap member, a 
cleaning blade 2140 for cleaning «i ■ end face re- 
cording head is provided for a member 2150 «m 
move back and lorth. The member 216 0 * • 
by a body supporting Plate 2160. The b ade 21 40 Is not 
lotted to that shown In Fig. 1 and a known cleaning 
blade can be also used In the present Invention. A lever 
21 70 for recovering the absorption moves correspond- 
ingly to the movement of a cam 21 80 engaged ^wlttv tt.e 
carriage HC. With this, the driving force of trie driving 
motor 201 0 Is controlled by known transmission means 
such as clutch switching. 

10073] The above capping, cleaning, and absorption 
, recovery are performed at the corresponding positions 
bv the lead screw 2040 when the carriage HC comes to 
the homeposltlon area. If those operations aresatto bo 
parformed at a known liming, no problem occurs. 
10074] in the above embodiments, the recording head 
s taken as an example. For a unit compatible with a re- 
corXg head, such as a scanner head, *M£*>£ 
needs to be generated at a terminal used for Iderrtlfy ng 
the unit, correspondingly to the signal terminals for trie ^ 

mo7Bl An Identification terminal not necessarily 
serves as a special terminal for Identification. Aterm.na 
for monitoring the characteristics of a heating 
provided for each nozzle and the ^aractertstlcs o, a 
transistor used for driving each nozzle may be used as 
an identification terminal. i. 
10076] When the method In which a single tejrnina Is 
used for monitoring the characterlatjcs of a heating ele- 
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ment andthe characteristics of a transistor "« d «° rd ^ 
ing the heating element Is applied to trie present Inven- 
tion, a very large number ol recording heads ™<»W* J 
Ible heads can be identified without Increasing terml- 
nals.Tho specification also includes the following oiaus- 
es numbered 1 to 13: 

Clause V A recording head for recording with the 
uBfi of a plurality of recording elements, comprising; 

decoding means for receiving a signal from the 
outside ot eald recording head, for outputting a 
larger number of signals than the number of the 
received signal according to the received sig- 
nal, and for driving the plurality of recording eW 
ementfi according to Ihe output signals; and 
a clrcultfor Identifying the type of said recording 
head, 

wherein said clrcultfor identifying the type of 
said recording head Is connected to any of the out- 
put signal lines of said decoding moans. 

Clause 2. A recording head according to clause 1 
wherein the plurality of recording elements 
are divided Into a plurality of blocks, and 

said decoding means selects any of the plu- 
rality of blocKs. 

Clause 3. A recording head according to clause 1 
wherein the plurality of recording elements, said da- 
oodlng means, and said clrcultfor " Wentl^g 
type of the recording head are made on the sama 
element base member. 



Clause 4. A recording head according to one of 

clauses 1 to 3 , ■ ^ 

wherBln tho plurality of recording elements 

generate heat for recording. 

Clause 5. A recording head accord^ to clause 4 
further comprising a discharge outlet for 
Ing ink and a path mechanically connected to said 
discharge outlet, tor each recording element. 

Clauae 6. A recording head according to clause 4 
wherein an element for Identifying the characteris- 
tics of the plurality of recording etemen f s^ 9 *.** 
B akJ circuit for Identifying the typo of said recording 

head. 

Clause 7. An apparatus which can detachably 
Sour* a recording head and drive the recording 
head, comprising; 

decoding means for receiving a elgnalf rom the 
outside ol the recording head, for ou^utting , a 
larger number of signals than tho number of the 
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received signal according to the received e g- 
nal, and for driving a plurality of recording ele- 
ments according to the output signals; 
the recording head connected to any of the out- 
put signal lines ot said decoding means; and 
driving-signal supplying mean* for sanding a 
driving signal to said recording head. 

Clause e. A recording apparatus according to 
e|auso7 

wherein the plurality of recording elemehts 
are divided Into a plurality of blocks, and 

said decoding moans selects any of the plu- 
rality op blocks. 

Clause 9. A recording apparatus according to 

clause 7 t 
wherein the plurality of recording elements in 

said 

recording head, said decoding means, and a circuit 
for identifying the type of said recording head are 
made on the same element base member. 

Clause 1 o. A recording apparatus according to one 
of claueos 7 to 9 

wherein the plurality of recording elements 

gonerato heat for recording . 

Clause 11. A recording apparatus according to 
clause 7 

wherein said recording head is provided with a dis- 
charge outlet for discharging Ink and a path me- 
chanically connected to saw discharge outlet, for 
each recording element. 

Clause 12. A recording apparatus according to 

clause 7 . ^ 

wherein an element for Identifying the characteris- 
tics of the plurality of recording elements aerves as 
a circuit for Identifying the type of said recording 
head. 

Clause 13. A recorxttng-head Identification method 
for identifying a recording head, 

wherein decoding means Is provided, for re- 
ceiving a signal Prom the outside ol the reccing 
head, for outputtlng a larger number of signals than 
the number of the received signal according to the 
received signal, and for driving a plurality of record- 
ing elements according to the output signals; 

~ a signal Input to said decoding means any of 
whose output signal lines is connected to a clrcutt 
for identifying the type of the recording head Is 

changed; and 

the output signal corresponding to the input 
signal, obtained from the circuit for Identifying the 
type of the recording head la detected to Identify the 
type of the recording head. 
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Claims 

1. A head dotachably mounted on an apparatus and 
drtven, comprising: 

a driving signal line having a driving terminal for 
receiving a driving signal of said head from the 
apparatus; and 
a head Identification terminal, 

wherein said driving signal line Is electrically 
connected to said head Identification terminal. 

2 A head according to Claim 1 , further comprising a 
plurality of recording elements for recording accord- 
ing to a signal sent through said driving signal hne. 

3. A head according to Claim 2, wherein said plurality 
of recording elements generate heat according to 
the signal. 

4. A head according to Claim 1 , wherein said head 
identification terminal and said driving terminal are 
connected with a pattern on a printed circuit board. 

5. A head according to Claim 1 . further comprising a 

decoding circuit, 

wherein two or more hoad dnvlng signal lines 
are connected to said decoding circuit and 
30 the output lines of the decoding circuit are 

electrically connected to said identification terminal. 

6. An apparatus which can dotachably mount a head 
and drive the head, comprising: 

33 a head provided with a driving signal line having 

a driving terminal for receiving a driving signal 
of said hBad from said apparatus and a heed 
Identification terminal electrically connected to 
40 the driving signal line; and 

drMng-slgnal supplying means for sending a 
driving signal to the driving terminal. 

7 An apparatus according to Claim 6, whoreln said 
<5 ' head has a plurality of recording * lame «* fo ' 

cording according to a signal sent through the driv- 
ing signal line. 

8 An apparatus aecordlngto Claim 7, wherein the plu- 
so ' rallty of recording elements generate heat accord- 
ing to the signal. 

9. An apparatus according to Claim 6, wherein the 
head Identification terminal and the driving wrrrtn-l 

55 are connected with a pattern on a printed circuit 
board. 

10. An apparatus according to Claim 6, 
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wherein said head Includes a decoding circuit, 
two or more head driving signal tines are con- 
nected to the decoding circuit, and 

the output lines of the decoding circuit ero 
electrically connected to the Identification terminal. 

11 A head identification method for identifying a head 
' which Includes an identification terminal and a driv- 
ing signal line having a driving terminal for receiving 
a driving signal of the head from an apparatus, 

wherein a signal Is sent to the driving terminal 

of the head; and 

the head Is identified according to the signal 
read from the identification terminal. 

12. A method for giving Identification Information to. a 
head, comprising the step of: 

cutting al least a part of a plurality of patterns 
used for connecting in a head an Identification 
terminal to a driving signal line having a driving 
terminal for receiving a driving signal of the 
head from an apparatus. 
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PATTERN CUT CONDITIONS ( x : CUT, O : CONNECTED) 
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IDENTIFICATION BY OUTPUTS OBTAINED 
WHENSIGNAL^ ARE SENT FOUR TIMES 
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